Molecular cloning and functional expression of cDNA encoding a mammalian inorganic pyrophosphatase.
Extracts of soluble proteins from bovine retina contain multiple species of inorganic pyrophosphatase (PPase) that can be resolved by hydroxylapatite or ion exchange chromatography. We have purified one of these isoforms by a combination of chromatography and electrophoresis under denaturing conditions and have partially sequenced four peptides generated from it by CNBr digestion. This sequence information was used to clone PPase cDNA from a retinal cDNA library. Of five cDNA inserts, three were 1.3 kilobase pairs in length and two of these contained a complete open reading frame that was 867 base pairs long and encoded a 289-amino acid protein of 33 kDa. The deduced amino acid sequence is 49.5% identical to that of PPase from Saccharomyces cerevisiae, and contains identical amino acid residues at all of the positions previously identified as essential for catalytic activity in that enzyme. When the bovine PPase cDNA was expressed in Escherichia coli, catalytically active PPase was produced that comigrated with bovine retinal PPase in a nondenaturing gel and was clearly distinguishable from the host PPase. Northern analysis of poly(A)+ RNA from human, canine, and bovine retinas revealed that each contained a single major band of 1.4 kilobases that hybridized strongly with a pyrophosphatase cDNA probe. Southern analysis of bovine genomic DNA was consistent with the existence of one PPase gene. Thus, the multiple forms separated by chromatography may be derived from a common precursor or from mRNAs of very similar size.